current evidence suggests no absolute contraindication to angiotensin receptor blockers (ARBs) in patients who have had angioedema attributable to an angiotensin-converting enzyme (ACE) inhibitor. However, since ARBs can also cause angioedema, they should be prescribed with extreme caution after a thorough risk-benefit analysis and after educating the patient to watch for signs of angioedema while taking the drug.
■ a growing problem
Angioedema is a potentially life-threatening swelling of the skin and subcutaneous tissues, often affecting the lips and tongue (FIGURE 1), and in some cases interfering with breathing and requiring tracheostomy. 1 The incidence rate of angioedema in patients taking ACE inhibitors ranges from 0.1% to 0.7%. [2] [3] [4] Although this rate may seem low, the widespread and growing use of ACE inhibitors and ARBs in patients with diabetes, diabetic nephropathy, and congestive heart failure 5 makes angioedema fairly common in clinical practice.
ACE inhibitor-induced angioedema most commonly occurs within days of initiating therapy, but it also may occur weeks, months, or even years after the start of treatment.
1 Patients who are over age 65, black, or female are at higher risk, as are renal transplant recipients taking mTOR inhibitors such as sirolimus. Diabetes appears to be associated with a lower risk. 4, 6, 7 This adverse reaction to ACE inhibitors is thought to be a class side effect, and the future use of this class of drugs would be contraindicated. 8, 9 ACE inhibitors cause angioedema by direct interference with the degradation of bradykinin, thereby increasing bradykinin levels and potentiating its biologic effect, leading to increased vascular permeability, inflammation, and activation of nociceptors. angioedema angiotensin receptor and do not interfere with bradykinin degradation, how they cause angioedema is unclear, and clinicians have questioned whether these agents might be used safely in patients who have had angioedema on an ACE inhibitor.
In a large meta-analysis of randomized clinical trials, Makani et al 2 investigated the risk of angioedema with ARB use in 35,479 patients and compared this with other commonly used antihypertensive drugs. The weighted incidence of angioedema was 0.30% with an ACE inhibitor, 0.11% with an ARB, and 0.07% with placebo. 2 In seven trials included in this study that compared ARBs with placebo, there was no significant difference in the risk of angioedema. Even in such a large study, the event rate was small, making definite conclusions difficult.
In a retrospective observational study of 4 million patients by Toh et al, 3 patients on beta-blockers were used as a reference, and propensity scoring was used to estimate the hazard ratio of angioedema separately for drugs targeting the renin-angiotensin-aldosterone system, including ACE inhibitors and ARBs. The risk of angioedema, as measured by the cumulative incidence and incidence rate, was highest for ACE inhibitors and was similar between ARBs and beta-blockers. The risk of serious angioedema was three times higher with ACE inhibitors than with beta-blockers, and there was no higher risk of serious angioedema with ARBs than with beta-blockers. 3 Looking specifically at the use of ARBs in patients who developed angioedema on an ACE inhibitor, Haymore et al 10 performed a meta-analysis evaluating only three studies that showed the estimated risk of angioedema with an ARB was between 3.5% and 9.4% in patients with a history of ACE inhibitorinduced angioedema. Later, when the results of the Telmisartan Randomised Assessment Study in ACE Intolerant Subjects With Cardiovascular Disease trial 11 were published, the previous meta-analysis was updated 12 : the risk of angioedema with an ARB was only 2.5% (95% confidence interval 0%-6.6%), and there was no statistically significant difference in the odds (odds ratio 1.1; 95% confidence interval 0.07-17) of angioedema between ARBs and placebo. 10, 12 Again, these results should be interpreted with caution, as only two patients in the ARB (telmisartan) group and three patients in the placebo group developed angioedema. In another review, Beavers et al 13 advised that the prescribing practitioner should carefully perform a risk-benefit analysis before substituting an ARB in patients with ACE inhibitor-induced angioedema. They concluded that an ARB could be considered in patients who are likely to have a large clinical benefit from an ARB, such as those with heart failure. They also suggested that angioedema related to ARBs was less severe and occurred earlier than with that linked to ACE inhibitors.
No large clinical trial has yet been specifically designed to address the use of ARBs in patients with a history of ACE inhibitor-induced angioedema. The package insert for the ARB losartan mentions that the risk of this adverse reaction might be higher in patients who have had angioedema on an ACE inhibitor. However, the issue of recurrent angioedema is not further addressed for this or other commonly used ARBs.
■ general recommendations
The mechanisms of ARB-induced angioedema are yet unknown. However, studies have shown that the incidence of angioedema while on an ARB is low and is probably comparable to that of placebo. 2, 3, [12] [13] [14] And since ARBs share many of the cardiac and renal protective effects of ACE inhibitors, ARBs may be beneficial for patients who discontinue an ACE inhibitor because of adverse effects including angioedema. 9, 15, 16 Based on the discussion above, there is no clear evidence to suggest that ARBs are contraindicated in such patients, especially if there is a compelling indication for an ARB.
The National Kidney Foundation Kidney Disease Outcomes Quality Initiative (NKF KDOQI) guidelines on hypertension in chronic kidney disease recommend caution when substituting an ARB for an ACE inhibitor after angioedema. 15 The joint guidelines of the American College of Cardiology and American Heart Association (ACC/AHA) for the diagnosis and management of heart failure in adults advise "extreme caution." 9, 16 The widespread use of ACE inhibitors makes angioedema fairly common in clinical practice
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The risks and benefits of ARB therapy in this setting should be analyzed by the prescribing physician and discussed with the patient. The patient should be closely monitored for the recurrence of angioedema and should be given a clear plan of action should symptoms recur.
■ our advice
In patients with ACE inhibitor-induced angioedema, we recommend the following:
• Determine that the patient truly has one of the evidence-based, compelling indications for an ARB. Carefully weigh the risks and benefits for the individual patient, and discuss the risk of angioedema based on age, race, sex, and medical history, and the availability of immediate medical care should angioedema occur.
• If there is an evidence-based indication for an ARB that outweighs the risk of angioedema, an ARB may be started with caution.
• Specifically discuss with the patient the possibility of recurrence of angioedema while on an ARB, and provide instructions on how to proceed if this should occur.
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